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INTRODUCTION 


n December 2019, Wuhan city, the capital of Hu- 

bei province in China, became the center of an 

outbreak of pneumonia of unknown cause. By 
Jan 7, 2020, Chinese scientists had isolated a nov- 
severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2; previously known as 
2019-nCoV), from these patients (1, 2). World Health 
Organization designated the disease as coronavi- 
rus disease 2019 (COVID-19) in February 2020 (3). 
The first case has been reported on March 11th in 
Turkey. The outpatient clinics, emergency depart- 
ments, clinics and intensive care units (ICU) were 
reorganized according to the follow-up of patients 
diagnosed with COVID-19. 


el coronavirus, 


According to the data obtained that far, it was known 
that the symptoms of the disease began to appear 
within 4-6 days after contact, but the incubation 
period could extend up to 14 days (4). Fever, 
weakness, dry cough and anorexia were the most 
common symptoms in symptomatic patients (5). 
Advanced age, diabetes mellitus (DM), hypertension 
(HT), cardiovascular disease, chronic and kidney 
disease increases the risk of severe infection (6). After 
March 15, 2020, patients diagnosed with possible 
and definite COVID-19 were treated in our hospitals 
clinics and intensive care units. 


This study aimed to investigate the differences in 
the patients treated ICU in terms of demographic, 
epidemiological, clinical, laboratory, and treatment 
protocols. 


METHOD 


Study design and participants 

The study was designed retrospectively at Erciyes 
University Medical School. Patients with definite 
COVID-19 diagnoses treated in pandemic patient 
follow-up clinics and ICUs between March 15, 2020, 
and May 30, 2020, were included in the study. 


Patients who met the definition of a possible case 
and had a hospitalization criterion were admitted 
to the clinics or intensive care units. Combined 
throat and nose swab samples were taken from the 
patients at the time of hospitalization. 


The Republic of Turkey Ministry of Health guideline 
made case definitions (7). According to this guide, 
patients with one of the following criteria were 
classified as possible cases: 


A: At least one of the signs and symptoms of fever 
or acute respiratory disease (cough and respiratory 
distress), AND if the diagnosis of COVID-19 cannot 
be ruled out with the current clinical presentation, 
AND a history of being abroad of himself or 
his relative within 14 days before the onset of 
symptoms. 


B: At least one of the signs and symptoms of fever 
or acute respiratory disease (cough and respiratory 
distress) AND close contact with the confirmed 
COVID-19 case within 14 days before the symptoms. 


Cc: At least one of the signs and symptoms of 
fever and severe acute respiratory infection 
(cough and respiratory distress), AND presence 
of hospitalization due to severe pneumonia AND 
failure to explain the clinical picture with another 
cause/disease. 


D: Cough or shortness of breath with a sudden 
fever and no runny nose. 


Definitive Case: SARS-CoV-2, for the cases meeting 
the possible case definition, was identified using a 
real-time RT-PCR method. 


Data collection 
Epidemiological, demographic, clinical, laboratory, 


HIGHLIGHTS 


¢ Confirmed COVID-19 patients who needed inten- 
sive care unit (ICU) were older and had higher 
comorbidity. 

¢ The fatality rate of all hospitalized patients was 
6%. 

¢ The fatality rate of the patients who needed ICU 
was 59%. 

e Lymphopenia, thrombocytopenia, high D-dimer 
and CRP levels may be prognostic factors in the 
severity of illness. 


treatment, and outcome data were extracted from 
the hospital’s electronic medical records. 


Laboratory and radiological imaging procedures 
A chest x-ray or tomographic examination was 
performed to the patients with respiratory symptoms. 
Laboratory diagnoses of COVID-19 cases were made 
in respiratory specimens by real-time RT-PCR 
method. The second COVID-19 PCR sample was sent 
24 hours after the first negative result of the patient 
who clinically, laboratory, or radiologically likely to 
be COVID-19. Control RT-PCR samples were taken 
from patients with stable vital signs for 72 hours 
during treatment. Periodic respiratory tract samples 
were taken from COVID- 19 PCR-positive patients in 
48 hours. Patients who were COVID-19 PCR-negative 
in the combined nasal and throat swab samples 
were discharged. Routine blood examinations 
were complete blood count, coagulation profile 
(prothrombin time, active thromboplastin time, INR, 
D-dimer, and fibrinogen) serum biochemical tests 
(including renal and liver function, creatine kinase, 
lactate dehydrogenase, and electrolytes), myocardial 
enzymes (Creatine phosphokinase, troponin, and 
Pro-BNP). Also, serum ferritin, CRP, and procalcitonin 
were monitored periodically. 


Patients with at least one of the following criteria 
were defined as severe cases: (1) Respiratory rate 
>30/min. (2) Oxygen saturation of <93%. (3) PaQ2/ 
Fi02<300 mm Hg. They were transferred to the 
intensive care unit (7). 


Demographic data, risk factors, comorbidity, 
symptoms, physical examination, and laboratory 
findings on admission, follow-up, and_ the 
treatments were evaluated. We compared ICU and 
non-ICU patients and investigated whether these 
factors were risk factors for admission to intensive 
care units or not. 


Statistical analysis 

Histogram, q-q plots, and Shapiro-Wilk’s test were 
applied to evaluate the data normality. Levene’s 
test was used to test variance homogeneity. While 
comparing the differences between non-ICU 
and ICU groups, independent-samples t-test or 
Mann-Whitney U test was applied for continuous 
variables, and Pearson's chi-square analysis or 


Infect Dis Clin Microbiol 2020; 2(2): 61-70 


Fisher's exact test for categorical variables. Kaplan- 
Meier plots were generated to compare the survival 
probabilities of patient groups. Moreover, univariate 
and multiple Cox proportional hazards regression 
analyses were conducted to identify the risk factors 
of survival time. Significant variables at p<0.05 
were included in multiple models, and forward 
elimination was performed using the Wald test. 
The proportional hazards assumption was checked 
using the Schoenfeld residuals. Hazard ratios were 
calculated with 95% confidence intervals. Hosmer- 
Lemeshow test was used to assess the goodness of 
fit of the built model. All p values were adjusted 
using the Benjamini-Hochberg procedure to control 
for multiple testing. Statistical significance was set 
as p<0.05. All analyses were conducted using R 
3.5.1 (www.rproject.org) and TURCOSA (Turcosa 
Analytics Ltd. Co., Turkey, www.turcosa.com.tr) 
software. 


RESULTS 


During the study period, 870 patients were 
hospitalized with the possible case definition, 
and 157 with definitive diagnoses were included. 
Seventeen patients needed ICU. The percentage 
of healthcare workers was 13%. Ten (6%) of the 
patients had a history of traveling abroad in the 
past 14 days, and four needed ICU during treatment. 
Of the patients, 41% had a history of contact 
with confirmed COVID-19 cases in the family or 
at work. The time from onset of symptoms to 
hospital admission ranged from one to 15 days 
(median three days). The comparison of patient 
characteristics between ICU and non-ICU groups 
are shown in Table 1. 


The median age was 47, and 55% were male. Of 
the patients, 43% were over 50 years old, and 16% 
were over 65. All ICU patients were over 50 years 
old, and 70% were over 65. The percentage of 
patients over 65 and 50 years old was higher in ICU 
patients than the non-ICU group. Of the patients, 
36% had at least one comorbid disease, the rate in 
CU patients (76%) were significantly higher than 
those who did not need ICU (31%) (p <0.001). The 
most common comorbid diseases were HT (20%), 
DM (14%), coronary artery disease (10%), and 
respiratory diseases (8%). The rate of HT and DM 


This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 


63 


Outcomes of Hospitalized COVID-19 Patients 


Ture et al. 


Table 1. Comparison of patient characteristics between ICU and non-ICU groups 


Variables Non-ICU (n=140) rae 7) eae p adj.p 
Age (years) 44.58+15.02 69.8248.77 47.31416.46 <0.001 <0.001 

Over 50 years old 51(36.4) 17(100.0) 68(43.3) <0.001 <0.001 

Over 65 years old 14(10.0) 12(70.6) 26(16.6) <0.001 <0.001 
Male (gender) 73(52.1) 13(76.5) 86(54.8) 0.057 0.070 
HCW 20(14.3) 0(0.0) 20(12.7) 0.131 0.131 
International travel history 6(4.3) 4(23.5) 10(6.4) 0.013 0.018 
Contact with positive case 63(45.0) 2(11.8) 65(41.4) 0.009 0.014 
At least one comorbid disease 44(31.4) 13(76.5) 57(36.3) <0.001 <0.001 
Hypertension 22(15.7) 9(52.9) 31(19.7) <0.001 <0.001 
Diabetes mellitus 15(10.7) 7(41.2) 22(14.0) 0.003 0.006 
Coronary Heath Diseases 12(8.6) 4(23.5) 16(10.2) 0.076 0.084 


Values are expressed as n(%) or mean +SD. ICU, intensive care unit; HCW, health care worker 


was significantly higher in ICU patients (p <0.001 
and p = 0.003, respectively). 


On admission to the hospital, the most reported 
symptom was cough (58%). Other symptoms were 
high fever (50%), myalgia (37%), shortness of breath 
(30%), sore throat (25%), and headache (18%). 40% 
of the patients had tachycardia, 24% high fever, 
and 17% hypoxia. The symptoms and physica 
examination results of the patients are shown 
in Figure 1. Fever, cough, dyspnea, myalgia and 
hypoxia presence on physical examination were 
higher in ICU patients than in non-ICU patients. The 
high rate of hypoxia on admission was statistically 
significant in ICU patients (p = 0.007). 


A comparison between admission and follow-up 
laboratory findings of ICU and non-ICU groups 
are shown in Table 2. A decrease was observed 
in leukocyte, neutrophil, lymphocyte, and platelet 
levels during treatment. Also, lymphocyte and 
thrombocyte levels were lower in ICU patients than 
those in clinics. The differences between the two 
groups were found statistically significant (p <0.001). 
Median aspartate aminotransferase (AST), alanine 
aminotransferase (ALT) and lactate dehydrogenase 
(LDH) levels were increased during clinical follow- 
up and treatment. Median AST, ALT, blood urea 


nitrogen (BUN), creatinine and LDH levels of ICU 
patients were significantly higher than those 
followed in the clinics (p <0.001). Median troponin 
and pro-brain natriuretic peptide (pro-BNP) levels 
of ICU patients were significantly higher than non- 
ICU patients (p <0.001). An increase in fibrinogen, 
D-dimer, Ferritin, and CRP levels from acute phase 
reactants was observed during clinical follow-up. 
Besides, the median level of acute-phase reactants 
in patients followed up at the ICU was higher both 
on admission and during treatment (p <0.001). 


Treatment and prognosis related variables between 
ICU and non-ICU groups are shown in Table 3. 
Hydroxychloroquine treatment was initiated to all 
patients, and the treatment duration was longer 
in patients in the ICU (p <0.001). Azithromycin 
treatment was started to 67% of the patients 
with hydroxychloroquine. Favipravir treatment 
was initiated in 94% of ICU patients, while 15% of 
the non-ICU patients (p <0.001). Oseltamivir and 
piperacillin-tazobactam treatment rates were also 
significantly higher in ICU patients than in non- 
ICU patients (p = 0.04 and p <0.001, respectively). 
During the treatment, 10% of the patients needed 
corticosteroids, and this rate was higher in ICU 
patients (65% vs. 5%; p <0.001). While 17% of the 
patients in the pandemic clinics needed O2 support, 
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Values are expressed as n (%), mean +SD or median(1*-3" quartiles). WBC, White blood cell; AST, Aspartate aminotransferase; 
ALT, Alanine aminotransferase; Max, maximum; LDH, Lactate dehydrogenase; BUN, Blood urea nitrogen; PT, Prothrombin time; 


aPTT, activated Partial thromboplastin time; CRP, C-reactive protein; TSH, Thyroid-Stimulating Hormone 


This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 


Variables Non-ICU ICU Total p adj.p 
(n=140) (n=17) (n=157) 

Admission 

Admission WBC (103/uL) 5,81(4,74-7,09) 5,57(4,72-8,30) 5,81(4,73-7,15) 0.711 0.711 
Admission Lymphocyte (102/uL) 1,54(1,13-1,96) 1,03 (750-1,40) 1,47(1,09-1,92) <0.001 <0.001 
Neutrophil (103/uL) 3,40(2,54-4,58) 4,45(3,33-6,71) 3,57(2,63-4,61) 0.037 0.055 
Hemoglobin (g/dL) 13.9418 13.2418 13.9418 0.098 0.125 
Platelets (103/uL) 230 (193 -299) 184 (127 -240) 227 (187 -284) <0.001 <0.001 
AST (u/L) 22.5(17.0-31.0) 27.0(22.0-43.0) 23.0(18.0-32.0) 0.071 0.097 
ALT (u/L) 21.0(14.0-30.0) 21.0(15.0-28.0) 21.0(15.0-29.0) 0.542 0.557 
LDH (u/L) 201(168-236) 244(211-443) 205(174-243) <0.001 <0.001 
BUN (mg/dL) 12(10-15) 20(17-27) 12(10-16) <0.001 <0.001 
Creatinine (mg/ dL) 0,78(0,63-0,93) 1,09(0,87-1,33) 0,81(0,64-1,01) <0.001 <0.001 
Creatine phosphokinase (u/L) 81(52-108) 115(54-192) 84(52-111) 0.081 0.107 
Troponin (ng/mL) 0,004(0,003-0,006) | 0,019(0,007-0,032) | 0,004(0,003-0,007) <0.001 <0.001 
Pro-BNP (pg/mL) 156.5(35.5-354.5) | 420,0(366.5-1516.5) | 176.0(37.5-425.0) <0.001 <0.001 
PT (sec) 12(11-12) 12(12-13) 12(11-13) 0.009 0.014 
aPTT (sec) 30(28-32) 31(25-38) 30(28-32) 0.334 0.374 
Fibrinogen (mg/ dL) 331(270-399) 535(419-621) 344(272-425) <0.001 <0.001 
D-dimer (ug/L) 363(250-540) 1020(420-2130) 385(250-590) <0.001 <0.001 
Ferritin (ng/mL) 146(56-286) 723(449-957) 174(67-346) <0.001 <0.001 
CRP (mg/dL) 7(3-19.5) 80(54-91) 10(3-32) <0.001 <0.001 
Procalcitonin (ng/mL) 4(3-7) 19(8-29) 5(3-8) <0.001 <0.001 
TSH (ulU/mL) 1,31(0,92-2,52) 0,84(0,41-1,16) 1,27.0(0,88-2,52) 0.174 0.201 
Follow up 

WBC (103/uL) 4,85(3,77-5,95) 4,32 (3,90-5,57) 4,79(3,82-5,93) 0.458 0.484 
Lymphocyte (102/jiL) 1,41(1,10-1,80) 0,71(470-1,03) 1,37(1,04-1,77) <0.001 <0.001 
Neutrophil (103/uL) 2,52(1,78-3,42) 3,33(2,97-3,92) 2,60(1,81-3,54) 0.045 0.064 
Platelets (103/uL) 215 (177 -279) 167 (114 -207) 210 (171 -270) <0.001 <0.001 
AST (u/L) 30.0(22.0-43.0) 99.0(43.0-175.0) 32.5(23.0-47.5) <0.001 <0.001 
ALT (u/L) 28.5(19.5-53.0) 83.0(50.0-245.0) 31.0(21.0-56.0) <0.001 <0.001 
LDH (u/L) 252(208-343) 506(350-588) 267.5(209.5-373.5) <0.001 <0.001 
Fibrinogen (mg/ dL) 333.5(278-410) 545(468-704) 347(280-453) <0.001 <0.001 
D-dimer (ug/L) 420(300-690) 4020(2830-12580) 505(325-880) <0.001 <0.001 
Ferritin (ng/mL) 165(67-310) 957(729-1821) 190.5(83.5-423) <0.001 <0.001 
CRP (mg/ dL) 11(4-36) 207(141-283) 14(4-67) <0.001 <0.001 
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Table 3. Comparison of treatment and prognosis related variables between ICU and non-ICU groups 


Warcbles Non-ICU ICU Total p adj.p 
(n=140) (n=17) (n=157) 
Duration of Hydroxychloroquine treatment 6(5-8) 10(9-10) 6(5-9) <0.001 <0.001 
Azithromycin 92(65.7) 14(82.4) 106(67.5) 0.167 0.209 
Favipiravir 22(15.7) 16(94.1) 38 (24.2) <0.001 <0.001 
Oseltamivir 59(42.1) 12(70.6) 71(45.2) 0.026 0.040 
Piperacillin tazobactam 12(8.6) 8(47.1) 20(12.7) <0.001 <0.001 
Kortikosteroid 5(3.6) 11(64.7) 16(10.2) <0.001 <0.001 
O2 treatment 24(17.1) 17(100.0) 41(26.1) <0.001 <0.001 
Anticoagulant therapy 96(68.6) 16(94.6) 112(71.3) <0.001 <0.001 
Nosocomial infection 1(0.7) 10(58.8) 11(7.0) <0.001 <0.001 
Duration of PCR negativisation 6(5-7) 14(6.5-15) 6(5-8) 0.005 0.009 
Duration of fever 2(1-4) 4.5(2.5-14.3) 2(1-4.5) 0.005 0.009 
Duration of hospitalization 7(6-10) 18(11.5-34.5) 8(6-11) <0.001 <0.001 
Invasive mechanical ventilation 0(0.0) 12(70.6) 12(7.6) <0.001 <0.001 
Fatality 0(0.0) 10(58.8) 10(6.4) <0.001 <0.001 


Values are expressed as n(%) or median(1*-3" quartiles). 
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Figure 1. Comparison of patient symptoms and physical examination results between ICU and non-ICU groups 
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all ICU patients needed O2 support (p <0.001). A 
nosocomial infection developed in 58% of ICU 
patients. Anticoagulant treatment was started in 
112 patients according to risk factors. ICU patients 
had a higher treatment rate of anticoagulant 
prophylaxis (95%; p <0.001). Invasive mechanical 
ventilation was needed in 12 (71%) ICU patients, 
and nine died. The intensive care fatality rate was 
59%, while the total fatality rate was 6%. 


DISCUSSION 


COVID-19 has a wide range of clinical presenta- 
tions, from mild disease to death. In this study, we 
aimed to evaluate the risk factors of ICU admission. 
There are advantages and disadvantages of treating 
patients in the ICU. In the early period, close mon- 
itoring and timely mechanical ventilation support 
in ICU decreases mortality (8). However, invasive 
procedures and long-term ICU hospitalizations 
may cause collateral damages and nosocomial in- 
fections (9). Thus, it is important for each center to 
know its patient population and determine clinical 
monitoring and treatment protocols. 


In this study, the mean age of the patients was 
found to be 47 +16.46. All patients admitted to the 
ICU were over 50 years old, and 70% were over 65.A 
study in which 13 clinical studies and meta-analysis 
of 3027 patients were performed reported that 
being over 65 years old increased the risk of disease 
progression six times (10). Italy, where the number 
of cases and mortality is high, reported that the 
mortality rate was 21% higher in patients aged 64 
and over (11). As with many viral infections, typical 
disease symptoms could be masked with older age 
in COVID-19. Fever response could be suppressed, 
and atypical presentations could be observed (12). 
Such disadvantages caused difficulties in diagnosis 
and early treatment. 


The frequency of comorbid diseases increases with 
age; drugs used in treatment can suppress the 
disease symptoms and poorly affect the prognosis 
(13). In our study, 36% of patients had at least 
one comorbid disease, but this rate increased 
to 76% in ICU patients. A retrospective study 
that examined the relationship between disease 
prognosis and comorbidity, and included 1530 
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confirmed COVID-19 cases reported that 25% of 
patients had at least one comorbid disease (14). In 
this study, it was reported that the presence of two 
comorbid diseases increased bad prognoses such 
as admission to intensive care, invasive mechanical 
ventilation, and mortality 2.59 times. 


In our study, the presence of HT and DM was 
significantly higher in ICU patients. In a meta- 
analysis involving 21 retrospective clinical studies, 
the presence of DM and HT was reported to be 
closely related to severity and mortality (15). 
A prospective study, including 193 confirmed 
COVID-19 patients, 48 of whom were diabetic, 
compared diabetic and non-diabetic patients. As 
a result, a statistically significant increase was 
observedin diabetic patients’ acute phase reactants 
such as leukocyte count, CRP, procalcitonin, and 
proinflammatory cytokine levels such as IL-2, IL- 
6, IL-8 and TNF alpha (16). In a meta-analysis 
in which six clinical studies and 1527 patients 
were compiled, the frequency of DM and HT was 
reported to be two-fold higher in the severe patient 
group in need of intensive care (17). In patients 
with uncontrolled diabetes, the cellular immune 
system, the first line of defense against COVID-19 
was damaged (13). In hypertensive patients, it 
was suggested that after binding of the COVID-19 
virus to the ACE-2 receptor, it might cause an 
increase in angiotensin 2 level and an increased 
risk of adverse drug reactions (18). Although 
physiopathology could not be clearly explained for 
both comorbid factors, it was obvious that it posed 
a risk for severity and mortality. It was important 
to monitor these patients more closely. 


Of the patients, 6% had a history of traveling abroad. 
80% of these patients who had been to Saudi Arabia 
for worship were elderly and had comorbidities. 
Their advanced age, close contact during worship, 
accommodation, and travel increased the risk of 
viral spread. Therefore, the treatment rate and 
mortality were higher in these patients. All of 
these cases were treated at the beginning of the 
pandemic. Following the travel restriction measure, 
the number of such patients decreased both in our 
hospital and country. Modeling studies on this issue 
concluded that travel restrictions were significant 
in preventing disease spread (19, 20). 
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When comparing laboratory parameters on 
admission and clinical follow-up, lymphocyte 
and platelet counts were lower, and LDH, ferritin, 
fibrinogen, D-dimer, CRP, and procalcitonin values 
were higher in ICU patients. Among the biochemical 
parameters, AST, ALT and kidney function tests 
increased during clinical follow-up; the increase was 
higher in ICU patients. A meta-analysis included 21 
studies, 3377 patients and 33 laboratory parameters 
compared laboratory values in patients with severe 
and mortal courses. Patients with the severe and 
fatal disease had significantly increased white blood 
cell (WBC) count, and decreased lymphocyte and 
platelet counts compared to non-severe patients 
and survivors. Biomarkers of inflammation, cardiac 
and muscle injury, liver and kidney function, and 
coagulation measures also significantly 
elevated in patients with severe and fatal COVID-19 
(21). A study reported from China prospectively 
followed 179 patients; while WBC and lymphocyte 
levels were lower in the severe patient group, CRP, 
procalcitonin, creatinine, and D-dimer levels were 
higher (22). Another study in which 191 patients 
were retrospectively analyzed reported that the 
level of D-dimer was associated with mortality, 
and mortality was 28 times higher in patients with 
a D-dimer level of above 1 pg/mL (23). Cytokines 
released with increasing ACE-2 suppression in 
the severely ill group cause microangiopathies 
with oxidative stress and endothelial dysfunction. 
Microangiopathies tended to have thrombosis and 
vasculitis-like findings. Myocardial damage occurred 
when the virus was attached to the myocardial ACE 
2 receptor. As a result of both conditions, the risk of 
myocardial infarction increased (23). 


were 


For this reason, cardiac biomarkers could be 
elevated. In a meta-analysis including 14 clinical 
studies and 4659 patient data, pro-BNP and troponin 
levels were reported to be significantly higher in the 
deceased patient group (24). In our study, troponin 
and pro-BNP levels were higher in ICU patients. 
Parameters such as troponin and D-dimer might 
also be guided in terms of anticoagulant treatments 
to prevent thrombotic complications. In this study, 
considering the patients’ comorbid factors and 
laboratory values, almost all ICU patients were 
given anticoagulant therapy. 


In the current study, there is no data about the 
viral load. Thus, longer positivity of the virus in 
ICU patients could not be related to viral load. It 
was known that sensitivity in lower respiratory 
tract samples was higher than in nasopharyngeal 
samples (25). PCR positivity was confirmed in all 
patients included. However, when periodic samples 
were taken, the PCR positive period was longer 
in ICU patients. Two important factors could be 
effective in this situation. Firstly, the rate of taking 
ower respiratory tract samples was higher in ICU 
patients who needed mechanical ventilation. The 
second important factor was viral replication 
and higher viral load. In an observational study 
examining the dynamics of RT-PCR findings of 301 
patients, the duration of PCR positivity was higher 
in patients over 65 (26). The fact that the patients 
treated at the ICU were old can be considered as 
another factor. Nosocomial infections caused by 
excessive viral load and mechanical ventilator and 
other invasive procedures in ICU patients caused 
prolonged fever duration (27). For this reason, 
antipseudomonal antibiotic treatment rates, such 
as piperacillin-tazobactam, were also found higher 
in this patient group. 


The fatality rate in 157 patients included in this 
study was 6%. The fatality rates reported in the 
literature ranged from 1% to 32.5% (28, 29). It 
is expected that the fatality rate will decrease 
both locally and globally by clarifying the 
physiopathology of the disease, knowing the risk 
factors, developing new drugs, and supportive 
treatments. 


CONCLUSION 


The patients with a confirmed diagnosis of COVID-19 
who needed ICU had advanced age and more 
comorbidities. Lymphopenia, thrombocytopenia, 
iver function test disorder, and high D-dimer, 
CRP, and troponin levels may be significant for 
the severity of the disease. Duration of the fever, 
hospitalization, and duration to negative reverse- 
transcriptase PCR tests were longer and, mortality 
rates were higher in ICU patients. Therefore, 
patients with risk factors as demographic, clinical, 
and laboratory findings in terms of poor prognosis 
should be followed up more closely. 


68 


Infect Dis Clin Microbiol 2020; 2(2): 61-70 


Informed Consent: Written consent was obtained from the 


patient. 


Ethical Approval: Erciyes University Ethical Committee for 


Research Studies approved the study with the decision number of 
2020/321-2020.06.24. 


Peer-review: Externally peer-reviewed 


Author Contributions: Concept - Z.T., G.K.U., B.B.K.; Design - Z.T., 


G.Z., O.Y.; Supervision - Z.T., O.Y., N.T., BA.; Materials - Z.T., B.B.K., 
G.K.U.; Data Collection and/or Processing - Z.T., K.G., S.G.; Analysis 
and/or Interpretation - Z.T., G.Z.; Literature Review - Z.T., OY; 
Writer - Z.T., O.Y., B.A.; Critical Reviews - Z.T., O.Y., B.A. 


Conflict of Interest: The authors have no conflict of interest to 


declare. 


Financial Disclosure: The authors declared that this study has 


received no financial support. 


REFERENCES 


1 


10 


11 


Phelan AL, Katz R, Gostin LO. The Novel Coronavirus Origi- 
nating in Wuhan, China: Challenges for Global Health Gover- 
nance. JAMA 2020;10.1001/jama.2020.1097. 


Coronaviridae Study Group of the International Committee 
on Taxonomy of Viruses. The species Severe acute respirato- 
ry syndrome-related coronavirus: classifying 2019-nCoV and 
naming it SARS-CoV-2. Nat Microbiol 2020; 5: 536-44. 


World Health Organization. Naming the coronavirus disease 
(COVID-19) and the virus that causes it. (cited 2020 July 19). 
Available from: URL: https://www.who.int/emergencies/dis- 


eases/novel-coronavirus-2019/technical-guidance/naming-the- 


coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it 


Li Q Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early trans- 
mission dynamics in Wuhan, China, of nove 
fected pneumonia. N Engl J Med 2020; 382: 1199-207. 


Huang C, Wang Y, Li X, Ren L, Zhao J, Hu, et al. Clinical fea- 
ures of patients infected with 2019 novel coronavirus in Wu- 


coronavirus-in- 


han, China [published correction appears in Lancet. 2020 Jan 
30]. Lancet 2020; 395: 497-506. 
Liu K, Fang YY, Deng Y, Liu W, Wang MF, Ma JP, et al. Clinical 
characteristics of novel coronavirus cases in tertiary hospitals 
in Hubei Province. Chin Med J (Engl) 2020; 133: 1025-31. 


The Republic of Turkey Ministry of Health. COVID-19 Rehberi 
[COVID-19 Guideline] (cited 2020 May 16). Available from: URL: 
https://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19 
Rehberi.pdf 

Whittle JS, Pavlov I, Sacchetti AD, Atwood C, Rosenberg MS. Re- 
spiratory support for adult patients with COVID-19. J Am Coll 
Emerg Physicians Open 2020; 10.1002/emp2.12071. 


He Y, Li W, Wang Z, Chen H, Tian L, Liu D, Nosocomial infection 
among patients with COVID-19: A retrospective data analysis 
of 918 cases from a single center in Wuhan, China. Infect Con- 
trol Hosp Epidemiol 2020; 41: 982-3. 


Zheng Z, Peng F, Xu B, Zhao J, Liu H, Peng J, et al. Risk factors 
of critical & mortal COVID-19 cases: a systematic literature 


review and meta-analysis. J Infect 2020: 81: e16-e25. 


Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini L, Cas- 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


elli A, et al. Baseline characteristics and outcomes of 1591 pa- 
ients infected with SARS-CoV-2 admitted to ICUs of the Lom- 
bardy Region, Italy. JAMA 2020 Apr 6; 323:1574-1581. 


Nikolich-Zugich J, Knox KS, Rios CT, Natt B, Bhattacharya D, 
Fain MJ. SARS-CoV-2 and COVID-19 in older adults: what we 
may expect regarding pathogenesis, immune responses, and 


outcomes. Geroscience 2020; 42: 505-14. 


Pouya F, Imani Saber Z, Kerachian MA. Molecular aspects o 
co-morbidities in COVID-19 infection. Arch Bone Jt Surg 2020; 
8: 226-30. 


Guan WJ, Liang WH, Zhao Y, Liang HR, Chen ZS, Li YM, et al. 
Comorbidity and its impact on 1590 patients with COVID-19 
in China: a nationwide analysis. Eur Respir] 2020; 55: 2000547. 


Huy, Sun J, Dai Z, Deng H, Li X, Huang Q, et al. Prevalence and 
severity of corona virus disease 2019 (COVID-19): a systematic 
review and meta-analysis. J Clin Virol 2020; 127: 104371. 


Yan Y, Yang Y, Wang F, Ren H, Zhang S, Shi X, et al. Clinical char- 
acteristics and outcomes of patients with severe COVID-19 
with diabetes. BMJ Open Diabetes Res Care 2020; 8: e001343. 


Li B, Yang J, Zhao F, Zhi L, Wang X, Liu L, et al. Prevalence and 
impact of cardiovascular metabolic diseases on COVID-19 in 
China. Clin Res Cardiol 2020; 109: 531-538. 


Lippi G, Wong J, Henry BM. Hypertension in patients with coro- 
navirus disease 2019 (COVID-19): a pooled analysis. Pol Arch 
ntern Med. 2020; 130: 304-309. 


Linka K, Peirlinck M, Sahli Costabal F, Kuhl E. Outbreak dy- 
namics of COVID-19 in Europe and the effect of travel restric- 
ions. Comput Methods Biomech Biomed Engin 2020; 23: 710-7. 


Lau H, Khosrawipour V, Kocbach P, Mikolajcezyk A, Ichii H, 
Zacharski M, et al. The association between international and 
domestic air traffic and the coronavirus (COVID-19) outbreak. 
Microbiol Immunol Infect 2020; 53: 467-72. 


Henry BM, de Oliveira MHS, Benoit S, Plebani M, Lippi G. He- 
matologic, biochemical and immune biomarker abnormalities 
associated with severe illness and mortality in coronavirus 
disease 2019 (COVID-19): a meta-analysis. Clin Chem Lab Med 
2020; 58:1021-8. 


This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 


69 


Outcomes of Hospitalized COVID-19 Patients 


Ture et al. 


22 Du RH, Liang LR, Yang CQ, Wang W, Cao TZ, Li M, et al. Pre- 


dictors of mortality for patients with COVID-19 pneumonia 
caused by SARS-CoV-2: a prospective cohort study. Eur Respir 
J 2020; 55: 2000524. 


23 Tersalvi G, Vicenzi M, Calabretta D, Biasco L, Pedrazzini G, Win- 


terton D. Elevated troponin in patients with coronavirus dis- 
ease 2019: possible mechanisms. J Card Fail 2020; 26: 470-5. 


24 Tian W, Jiang W, Yao J, Nicholson CJ, Li RH, Sigurslid HH, et 


al. Predictors of mortality in hospitalized COVID-19 patients: 
A systematic review and meta-analysis. J Med Virol 2020; 
0.1002/jmv.26050. 


25 Wu J, Liu J, Li S, Peng Z, Xiao Z, Wang X, et al. Detection and 


analysis of nucleic acid in various biological samples of 
COVID-19 patients. Travel Med Infect Dis 2020; 101673. 


26 


27 


28 


29 


Xiao AT, Tong YX, Gao C, Zhu L, Zhang YJ, Zhang S. Dynamic 
profile of RT-PCR findings from 301 COVID-19 patients in Wu- 
han, China: a descriptive study. J Clin Virol 2020; 127: 104346. 


Rodriguez-Acelas AL, de Abreu Almeida M, Engelman B, 
Cafion-Montafiez W. Risk factors for health care-associated 
infection in hospitalized adults: systematic review and me- 
a-analysis. Am J Infect Control 2017; 45: e149-e156. 


Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors for 


severity and mortality in adult COVID-19 inpatients in Wuhan. 
Allergy Clin Immunol 2020; 146:110-8. 


Zhou F, Yu T, Du R, et al. Clinical course and risk factors for 
mortality of adult inpatients with COVID-19 in Wuhan, China: 
a retrospective cohort study. Lancet 2020; 395:1054-62. 


70 


